territories have reported evidence of mosquito-borne ZIKV infections and since February 2016, 12 have reported evidence of person to person transmission. 9 
| MODE OF TRANSMISSION
The various modes of transmission of ZIKV are unique among Flaviviruses and could explain the rapid and broad geographic expansion of the virus. Several Aedes mosquitoes are competent vectors for ZIKV, especially the widely distributed Aedes aegypti and Aedes albopictus which explain the spread of ZIKV infections in urban areas. More than 2.2 billions of people are living in areas for competent vectors for ZIKV. 10 Non-human reservoirs of ZIKV include mainly non-human primates. 11 Mosquitoes are not the sole route of infection. Sexual transmission of ZIKV has been reported (male to female, female to male, and male to male), 12, 13 perinatal transmission, principally through transplacental transmission and potentially through delivery of Zika, is also demonstrated, 14 and post-transfusion transmission is also possible. 15 No cases have been reported via breastfeeding, despite the presence of infectious ZIKV particles in breastmilk of infected mothers. 16 Other body fluids (sweat, tears) might also be a source of infection because one case of secondary non-sexual transmission has been observed and infective viral particles have been isolated in saliva. 17 A recent report based on an animal model suggests that infective ZIKV particles could also be present in tears. 18 This combined infectious potential can certainly increase the spread of the virus locally but also to geographic region non-endemic to the Aedes population. Not only has the duration of ZIKV RNA persistence in these different body fluids needs to be determined more precisely but also the infectious potential. These different elements raise the question of the magnitude of the threat caused by non-mosquito transmission of the virus (Table 1) .
| THE MULTIPLE MANIFESTATIONS OF ZIKA INFECTION
ZIKV causes usually a mild infection with an incubation period of 3-12 days and symptoms lasting 2-7 days. 7, 8 Most of ZIKV-infected patients remain asymptomatic. 7, 8 The classic manifestations associated with ZIKV are low-grade fever, maculopapular rash, conjunctivitis, myalgia, arthralgia, and fever. 7 ZIKV infections are most of the time benign and self-resolving. Nevertheless, death in a not severely immunocompromised or chronically ill patient was recently reported and the rate of severe acute infection might be underestimated.
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Interestingly, three cases of ZIKV infection-related hematospermia have been reported, one of which occurring 10 weeks after ZIKV-like symptoms, with detection of infectious ZIKV particles in cell culture in the semen, reinforcing the potential of sexual transmission of ZIKV.
13
There is no evidence so far that ZIKV infection in pregnant women causes more severe symptoms 19 . Recently, following the outbreaks in the French Polynesia and Brazil, two major complications associated with ZIKV infection have emerged: congenital microcephaly and
Guillain-Barré syndrome (GBS).
Microcephaly is clinically defined as a head circumference that is measured two standard deviation (SD) or below the median for age and sex (−3SD: severe microcephaly) 8, 20 and is commonly associated with severe neurological manifestations (epilepsy, cerebral palsy, abnormal neurological development). 8 As of October 2016, an increase in microcephaly and other central nervous system malformations potentially associated with ZIKV infection has been reported in 23 countries and territories. 9 The causal relationship between in utero exposure to ZIKV and microcephaly was difficult to establish because the prevalence of microcephaly in the general population is not easily available. 21 Imaging, case reports, cohort studies have allowed to build a consensus that ZIKV infection can cause a so-called congenital Zika syndrome which is not limited to microcephaly but also include birth defects such as craniofacial disproportion, brainstem dysfunction, ocular anomalies, and auditory dysfunctions. [22] [23] [24] [25] [26] 
| THE IMPACT OF ZIKV INFECTION ON REPRODUCTION
As mentioned above, ZIKV can be transmitted sexually. 32 To which extend the sexual route accounts for the infectious potential of the virus remains unknown but could still potentially have a significant impact on various aspects of human reproduction processes and assisted reproductive technology (ART).
So far, the majority of sexual transmission occurred from a symptomatic male to female. 12 Sexual transmission of ZIKV has been reported up to 41 days after the initial symptoms. 33 Cases of hematospermia and prostatitis have been described. 34 Infective viral particles have been detected in semen up to at least 69 days post-infection 35 and viral RNA, detected through reverse-transcription (RT)-PCR, up to over 188 days post-infection, 13, 36, 37 much longer than the initial symptoms, which means that ZIKV, or at least its RNA, can persist in the semen after its disappearance from blood. Of note, the presence of RNA in a specific tissue or fluid does not mean that the virus replicates or is infectious. Detection of ZIKV in urine follows the same trend because ZIKV RNA is generally detected in urine after viremia (0-10 days) and the use of urine enlarge the window of detection of ZIKV RNA. 38, 39 Persistence of ZIKV RNA in urine over 80 days was recently reported in patients with persistent ZIKV RNA in semen. 40, 41 This indicates that a specific ZIKV tropism for the male urogenital tract can be suspected and may act as a reservoir for the virus. A probable sexual transmission of ZIKV from a vasectomized man indicates that virus replication could be located within the prostate or the seminal vesicles. 35 Late sexual transmission of the virus thought to have occurred between 34 and 41 days after the initial symptoms confirm that persistence of the virus in the semen could represent a long-lasting source of infection. 33 It will be of the uttermost importance to determine how long semen can be infectious to determine the potential duration of infectivity of infected semen. As asymptomatic ZIKV infections are common, sexual transmission from an asymptomatic man with infectious semen could potentially occur. So far one case of sexual transmission between an asymptomatic couple was reported and was believed to be male to female. 42 The risk of congenital ZIKV syndrome after sexual compared to mosquito-borne transmission remains unknown.
Only one case of female-to-male transmission has been reported but the female-to-male route of transmission is probably more frequent. 43 ZIKV RNA was detected by RT-PCR in a cervical swab of a patient 3 days after presenting the classic symptoms of ZIKV infection. Cervical mucus was still positive 11 days after the initial symptoms, whereas blood and urine samples were negative. 44 These data mimic what has been demonstrated in semen and indicate that the female genital tract might as well as the male urogenital tract serves as a reservoir for ZIKV. Obviously, the possible persistence of ZIKV within the female genital tract represents a potential chronic threat to a fetus and makes prenatal counseling difficult. Also only one case of male-to-male transmission has been described suggesting that ZIKV could be transmitted through the anal route. 45 Transmission through oral sex was strongly suspected in one case involving oral sex with ejaculation and vaginal intercourse without condom and ejaculation.
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In summary, sexual ZIKV transmission (intercourse, anal, oral) can occur from male to female, female to male, and male to male. 37 Sexual transmission of the virus happens in symptomatic patients but possibly also in asymptomatic patients (one case probably male to female).
Persistence of ZIKV RNA after viremia has been demonstrated in semen, urine, and cervical mucus. The presence of ZIKV in sweat and tears seems very likely following the description of one case of non-sexual transmission. 17 The virus has also been isolated in saliva. 39, 46, 47 Not only the duration of ZIKV RNA persistence in these different body fluids needs to be determined more precisely but also the infectious potential.
The presence of viral RNA in a specific tissue or fluid does not mean that the virus is infectious. These different elements raise the question of the magnitude of the threat caused by sexual transmission of the virus. In endemic areas, the impact of sexual transmission is challenging to evaluate because the population is also exposes to mosquito bites.
| IMPACT ON MALE/FEMALE REPRODUCTIVE SYSTEM AND FERTILITY
Transmission from a vasectomized male to a female reinforces the concept of the male urogenital tract acting as a reservoir for ZIKV. It is unknown whether, in addition to act as sexually transmitted disease, the long-lasting presence of the virus within the prostate, seminal vesicles, or testicles could have a deleterious effect on the sexual function and/or reproduction. In a male murine model of ZIKV infection, ZIKV did not only replicate in the brain but was also shown to preferentially replicate within the testes at high titers. 48 These data indicate that the testis could act as a habitat for ZIKV where it could replicate and induce a potentially long-lasting sexual transmission. It would be also interesting to determine whether ZIKV infects specific cells within the testis, including spermatogonia. As demonstrated in brain tissue, ZIKV preferentially infects progenitor cells and therefore could by analogy preferentially infect spermatogonia. Subsequently, it could interfere with spermatogonia cell division and/or induce death causing infertility and eventually azoospermia. The virus could also have a direct effect on mature sperm cells by decreasing for example its motility or its capacity to fertilize an oocyte. The relationship between ZIKV infection within the male urogenital tract and infertility remains to be fully investigated and is certainly of great importance. It would also be interesting to investigate whether ZIKV is found in testis of fetus with congenital ZIKV syndrome, which would reinforce the tropism for testicular tissue. Of note, cryptorchidia, hypospadias, and micropenis have been described in newborns from infected mothers. 14, 24, 49 The presence of ZIKV in cervical mucus raises the same question as in the male genital tract. 44 Murray et al. 50 recently observed prolonged detection of ZIKV RNA in vaginal mucosal swab specimens and whole blood for a US traveler with acute ZIKV infection who had visited Honduras. It would be important to determine whether the female genital tract also acts as a reservoir for ZIKV and more specifically which organ is involved. If a tropism for testicular tissue is proven, we might fear that a similar tropism can be observed in ovaries. This would of course have an impact on the risk/length of sexual transmission but possibly also on fertility and congenital anomalies. Long-lasting presence of infectious ZIKV within female genital tract would represent a public health concern as it would become incredibly difficult to properly counsel women before attempting to get pregnant due to the potential risk of congenital ZIKV syndrome.
| LESSONS FROM IN VIVO/ IN VITRO EXPERIMENTS
Several studies have investigated tropism of ZIKV for the genital tract.
Chan et al. 51 systematically characterized the susceptibility of human and non-human cell lines to two ZIKV isolates (human and primate) and dengue virus type 2 (DENV-2). In contrast to placental (JEG-3), neuronal (SF268), muscle (RD) or retinal (ARPE19) cell lines, the prostatic (LNCaP), testicular (833KE) and renal (HEK) cell lines showed 
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ZIKV symptoms (14 days after partner) ( 37 Matheron, 40 Hills, 65 Atkinson, 66 Deckard, 45 Mansuy, 67 Turmel, 33 Frank, 68 Freour, 42 Reusken, 69 Jang, 70 Davidson, 43 Harrower, 71 Mansuy, 36 Barzon, 72 Brooks, 73 Arsuaga, 35 Nicastri, 41 Mansuy, 52 Gaskell. increased ZIKV load and/or ZIKV non-structural protein-1 (NS1) expression without inducing cytopathic effects. This suggests the potential roles of these cells in sexual transmission with persistent viral replication. Comparatively, none of the placental and genital tract cell lines allowed efficient DENV-2 replication.
Mansuy et al. 52 reported the immunohistochemical detection of ZIKV in the head of 3.52% of spermatozoa of an infected patient. Of note, Sertoli cells, but not spermatozoa, highly express the candidate ZIKV entry receptor Axl, which has essential roles in spermatogenesis. 52 In animal models, robust replication of ZIKV was noted in the testis of mice lacking the interferon (IFN) type I receptor (A129 mice).
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| CURRENT RECOMMENDATIONS REGARDING THE RISK OF ZIKA INFECTION
Rapidly evolving research brings new insights on ZIKV almost on a daily basis, with a rapid evolution of the world map of ZIKV-infected areas. 54 This plus many uncertainties regarding for example the duration of ZIKV persistence in the semen make proper recommendations difficult and quickly outdated. 55, 56 The WHO and CDC Web sites have pages dedicated to ZIKV that can be almost instantly updated.
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As per September 6, 2016, the WHO has modified its recommendation regarding the risk of sexual transmission of ZIKV. 
| TIME TO ANSWER QUESTIONS
The growing evidence of sexual transmission of ZIKV raises many 
| CONCLUSION
Recent ZIKV outbreaks have been associated with a new syndrome:
congenital Zika syndrome. Microcephaly is only one component of this syndrome because craniofacial disproportion, brainstem dysfunction, ocular anomalies, and auditory dysfunctions can also be present. Unfortunately, we may have only seen the tip of the iceberg as other anomalies might be associated and described in the future.
GBS is also a consequence of ZIKV infection. Transmission of the virus occurs through mosquito bites but also sexually. Potential long-lasting persistence of the virus in semen as well as in the entire male and female genital tract makes recommendation for couples potentially exposed to the virus and willing to conceive (naturally or through ART) very difficult and will have to be adapted as new information will be collected. It will also be important to determine whether ZIKV infection might have a deleterious effect on male or female fertility.
These different elements strengthen the importance of international collaboration and registry.
